Abstract: Preparation of a series of novel seven membered heterocyclic compounds, 3-alkyl-2,4-diisopropyl-1,2,4,5-tetrahydro-benzo[e][1,3,2] diazaphosphepine 3-sulfides / selenides (8a-l) was accomplished in four steps. The synthetic route involves α,α′-dibromo-o-xylene (1) with two moles of isopropylamine (2) in the presence of triethylamine (TEA) in dry tetrahydrofuran (THF) at low temperature to form the compound 3. This on treatment with phosphorus tribromide (4) in the presence of TEA in dry THF to form the corresponding phosphorobromodite (5). This on subsequent reaction with different Grignard reagents (6) in dry THF under N 2 atmosphere formed the compounds 7. They are converted to the corresponding sulfides and selenides (8a-l) by reacting them with sulfur and selenium respectively. Their structures were established by elemental analysis, IR, 1 H, 13 C, 31 P NMR and mass spectral data. All the title compounds were screened for their antibacterial activity.
Introduction
Cyclic and acylic organophosphorus compounds having a nitrogen atom are known to exhibit antitumour activity [1] [2] [3] . Phosphorus compounds containing carbamate moieties are an important class of antitumour agents 4 , pesticides 5 and bactericides [6] [7] . Phosphorylated nitrogen mustard compounds are proven drugs in cancer chemotherapy [8] [9] [10] [11] . Organophosphate moiety is an important pharmacophore in agricultural and pharmaceutical chemistry 12 . Phosphocin / phosphepin and their related derivatives containing this group represent an important class of pesticides, antibiotics, herbicides and antiviral agents 13 . Some of them are well known for their insecticidal activities 14 and as known to degrade hydrolytically and enzymatically to non-toxic residues. Discovery of their fungicidal properties constitutes a recent development 15 .
Experimental

General Procedures
Solvents were used after purifying them by the established procedures. Progress of the reaction and purity of the compounds were monitored by thin layer chromatography (TLC) using n-hexane and ethylacetate (1:2 by volume) as eluting system on silica gel (60-120 mesh) and iodine as visualizing agent, melting points were determined in open capillary tubes on Mel-temp apparatus and were uncorrected. P NMR spectral data was performed at Indian Institute of Science, Bangalore, India. Mass spectra were recorded on a Jeol SX 102 DA / 600 mass spectrometer using Argon/Xenon (6 kv, 10 mA) as the FAB (fast atom bombardment) gas and also a Shimadzu QP-2000 GC-MS (gas chromatography-mass spectroscopy) instrument.
Preparation of Alkyl magnesium bromide (6a-l)
In a dry 100 mL three necked round bottomed flask fitted with dropping funnel, a reflux condenser with a calcium chloride tube, a nitrogen in let and a thermometer, magnesium turnings (0.12 g, 0.005 mole) and 5 mL of dry THF were placed. The reaction mixture was stirred and alkyl bromide (0.005 mole) in 10 mL of dry THF was added at 10-15°C for 10 min. When reaction started, the temperature increased to 40-45°C. The mixture was cooled to room temperature and stirring was continued until the magnesium metal was dissolved.
General experimental procedure for 8a-l α,α′-Dibromo-o-xylene (1) (1.31 g, 0.005 mole) with two moles of isopropylamine (2) (0.85 g, 0.01 mole) in the presence of triethylamine (TEA) in dry tetrahydrofuran (THF) stirred at low temperature for 2-3 h. The progress of this reaction was judged by the TLC analysis. The reaction mixture was filtered to remove triethylamine hydrobromide. To the filtrate a solution of phosphorus tribromide (4) (0.909 g, 0.005 mole) in dry THF (20 mL) was added in the presence of TEA (0.01 mole) and stirred for 20 minutes under N 2 atmosphere. After completion of the addition, the temperature of the reaction mixture was raised to room temperature and stirred for one hour to form the intermediate phosphorobromidite (5) . The progress of the reaction was judged by TLC analysis. The reaction mixture was filtered under nitrogen atmosphere to remove triethylamine hydrobromide. The Grignard reagent (6a-l) was cooled to 15°C and compound 5 was added slowly in fifteen minutes under nitrogen. The progress of the reaction was monitored by TLC analysis (hexane : ethyl acetate, in 1:2). After completion of the reaction, the mixture was cooled to 5°C and added sulfur powder / selenium metal and heated slowly up to gentle reflux with stirring for two hours for the completion of the reaction as indicated by TLC analysis the reaction mixture was washed with saturated NaCl solution and dried over anhydrous MgSO 4 and the solvent was removed in a rota-evaporator. The residue was purified by column chromatography using silica gel (60-120 mesh) as adsorbent and hexane and ethylacetate (1:2) as an eluent to afford pure compounds 8a-l. The spectral and analytical data for 8a-l are presented below.
3-Ethyl-2, 4-diisopropyl-1, 2, 4, 5-tetrahydro-benzo [e][1,3,2] diazaphosphepine-3-sulfide (8a)
Yield ( 
3-Ethyl-2, 4-diisopropyl-1, 2, 4, 5-tetrahydro-benzo[e][1,3,2] diazaphosphepine-3-selenide (8b).
Yield ( Butyl-2,4-diisopropyl-1,2,4,5-tetrahydro-benzo[e] [1, 3, 4] 
3-Allyl-2, 4-diisopropyl-1, 2, 4, 5-tetrahydro-benzo[e][1,3,2] diazaphosphepine-3-sulfide (8c).
3-Allyl-2, 4-diisopropyl-1, 2, 4, 5-tetrahydro-benzo[e][1,3,2] diazaphosphepine-3-selenide (8d).
3-Isobutyl-2,4-diisopropyl-1,2,4,5-tetrahydro-benzo[e][1,3,2]diazaphosphepine-3-sulfide (8g).
3-Isobutyl-2,4-diisopropyl-1,2,4,5-tetrahydro-benzo[e][1,3,4]diazaphosphepine-3-selenide (8h)
Yield
3-Propyl-2,4-diisopropyl-1,2,4,5-tetrahydro-benzo[e][1,3,4]diazaphosphepine-3-sulfide (8i)
3-Propyl-2,4-diisopropyl-1,2,4,5-tetrahydro-benzo[e][1,3,4]diazaphosphepine-3-selenide (8j)
3-
Results and Discussion
The synthetic routes for the title compounds (8a-l) involves reaction of α,α′-dibromo-oxylene 16 (1) with two moles of isopropylamine (2) in the presence of TEA in dry THF. This on further reaction with PBr 3 (4) and different Grignard reagents (6) in THF under N 2 atmosphere yielded trivalent phosphorus compounds (7a-l). These are further treated with sulfur and selenium to get the corresponding sulfides and selenides (8a-l) at reflux temperature (Scheme-1) in 76-83% overall yield. Thin layer chromatography was employed to monitor the reaction progress and to determine the purity of the products. All the title compounds Compd.
R X P NMR chemical shifts of P(III) derivatives appeared at downfield when compared to P(V) derivatives depending on the atoms attached to phosphorus.
In their FAB mass spectra, molecular ions were observed at m/z 357 (87.7), 371 (84.8), 385 (9.3) and 324 (42.5) corresponding to the compounds 8b, 8d, 8h and 8i respectively 24 .
